Abstract: Revisory research of floral and animal assemblages from the Neanderthal site of Gánovce-Hrádok confirmed the previous stratigraphic division of the travertine mound to five horizons on the basis of different petrological and palaeontological contents, indicating climatic and palaeoenvironmental changes in the vicinity, from the Saalian termination to the Holocene. At least two species of molluscs and approximately 20 taxa of vertebrates have been determined, and at least 8 endocasts of large mammals have been re-discovered. Revised floral record contained 570 specimens, but no more than 20% were suitable for taxonomic revision.
Introduction
The Gánovce-Hrádok Neanderthal site is one of the most important Late Pleistocene archaeological and palaeontological localities in Central Europe, famous mainly for a specific Neanderthal find -travertine cranial endocast (Vlček 1969 (Vlček , 1995 . The site (49 o 1' 49" N, 20 o 19' 15" E), consisting of the travertine mound rest, is situated about 3 km SE from Poprad town in northern Slovakia (Text- fig. 1 ).
Scientists have occasionally investigated this site since the time of its opening as a travertine quarry, in the 1880s. Although intensive travertine exploitation continued here until the 1920s, all mining activities ended just before World War II. During this exploitation, many fossils were discovered, but also destroyed. Some of these fossil remains, including also several cranial endocasts of large mammals and Neanderthal man, were saved by Bohemian teacher and amateur palaeontologist Jaroslav Petrbok (1881 Petrbok ( -1960 in 1926, and housed in the National Museum in Prague (the Czech Republic). He also published a record of bird feather impression, probably belonging to common crane (Petrbok 1937 (Petrbok , 1939 , and a turtle shell internal core saved by him was described by Štěpánek (1934) as a fossil remnant of Emys orbicularis.
Even before initiation of systematic site research (1955 -1960) , two preliminary surveys were carried out, in 1949 and 1953 . During five years of systematic research, the scientist team headed by František Prošek (1922 and Emanuel Vlček (1925 Vlček ( -2006 , consisting of specialists from the Archaeological Institute of the Slovak Academy of Science in Nitra, the Archaeological Institute of Czechoslovak Academy of Science in Prague, and from the Geological Survey in Prague, found a large quantity of new fossils, including casts of Neanderthal left radius and left fibula. Results of this research were summarized in a final report (Vlček 1958) , and published in several papers (e.g., Ložek 1955 , Vlček 1956 , 1959 , Fejfar 1958 , Kneblová 1958b , 1960 , Musil 1972 , Horáček and Sánchez Marco 1984 . General results were presented in a monograph (Vlček 1969) . The Neanderthal finds were later dated to ca. 105 ka BP (from 131,800 ± 3,900-4,100 to 85,200 ± 3,200-3,300 BP) on the basis of petrographic and stratigraphic analysis, fluorine index and U-Th dating of the surrounding travertine (Jäger 1989) . From an archaeological point of view, these remains fall within the cultural layer (complex III, Taubachian, 130,000-83,000 years BP) that contained finds of chipped stone industry (86 artefacts made of quartz, radiolarite, and undetermined raw material) (Kaminská 2014) .
In 1969, a separate exhibition focused on the environment of Neanderthals in the Spiš area was established in the Podtatranské Museum in Poprad, representing the only specialized exhibition of this type in Slovakia (currently undergoing reconstruction). The presence of some so far unstudied fossils in the exhibition and depositories of the museum led to the submission of a new research project, focused on the revision on the entire preserved palaeontological record from the site. During this project (2012 -2015) , some fossils saved by Prošek, including also some mammalian endocasts were restudied in the National Museum, Prague.
Locality and geological settings
Gánovce village is situated in the southern part of the Poprad basin, the territory of which consists predominantly of Paleogene deposits of Central Carpathian Flysch (slates and sandstones). Large travertine mounds are spread from Poprad town to Hôrka village, along faults of the Podtatranská tectonic line aligned E-W, and their existence is connected with mineralized hot springs. Although travertine formations have aggraded in this area since the end of Tertiary Period, most of them were formed from the Pleistocene to the Holocene, mainly during the Eemian Interglacial.
The travertine mound of Hrádok in Gánovce village belongs to the Late Pleistocene travertine formations. The original travertine mound was about 170 m in diameter and 20 m high, the central crater was about 20 meters in diameter. After intensive exploitation, only a torso of the central crater was preserved from the large heap (Text- fig. 1 ).
Initially, Prošek (1958) presented eight petrographically different layers in two profiles of the mound (profile in the crater margin and profile in the crater centre). Although the sedimentological situation in both profiles was slightly different, their main layers could be mutually correlated. Kukla (1958) recapitulated the whole structure of the Gánovce-Hrádok site into five petrographic associations: (1) Bottom layers of travertine sands, marls and clays form an underbed of the compact travertine. These lowermost layers, formed at the end of the Saalian Glacial Stage, were affected by cryoturbation. (2) Compact, stratified travertine with occasional intercalations of marls was deposited in the following Eemian Interglacial Stage. The travertine contained many fossil remnants of flora and fauna, which allowed a good observation of changes in the site-surrounding environment during the time of the travertine development. (3) Younger, crumbling travertine with soil layers was observed in overlying beds. Abundant mollusc fauna together with remains of mammals and plants document the cooler climate, in comparison to the interglacial maximum. (4) Last Glacial sediments consist of bottom soils, loess layer, and stony-sandy clay soils at the top. Fragments of travertine often occurred in all layers. Remains of typical cold mammalian and molluscan species were found in loess, indicating subarctic climatic and environmental conditions. (5) Travertine heap was covered with Holocene soils with artefacts from Neolithic, Aeneolithic, Bronze Age, Hallstatt, and Roman Period, whereas Late Pleistocene deposits contained archaeological artefacts from the Middle and Upper Palaeolithic (Mousterian and Gravettian stone tools) (Vlček 1995) .
Material
The revised fossil material is housed in the National Museum, Prague (the Czech Republic), in the Podtatranské Museum in Poprad, and at the Department of Geology and Palaeontology, Comenius University in Bratislava (temporarily, before being stored in a museum). Whereas Prague collections contain Gánovce fossil remains from the period before World War II, collected predominantly by Petrbok in the 1920s (labelled NM-R and NM-Rv numbers), finds deposited in Bratislava (labelled OF numbers; originally a collection of Oldřich Fejfar) and Poprad (labelled P numbers) were found mostly in the second half of the 1950s during the systematic research. However, the institutional deposition of many fossils from this last field campaign is unknown, since only a small part of the whole collection is housed in the Podtatranské Museum. Maybe these were a part of Vlček's collections, originally housed in the Archaeological Institute of the Slovak Academy of Science in Nitra during his employment in this scientific institution, and later moved to Prague. Its current location is unknown. Additionally, a few samples housed in the Podtatranské Museum bear labels from 19 th /20 th centuries.
The state of preservation of revised osteological material from assumed individual layers varied. Finds from clay-soil sediments are well preserved, whereas fossils from travertine are rather disintegrated. No fossils of micromammals (except for beavers), the accumulation of which was caused probably by exhalations of thermal waters or the activity of raptors (predators), have been revised. Gnawed bones of large herbivorous mammals, hunted by humans and large predators (such as cave lions), are evidence of the scavenging of cave hyenas, wolves and possibly bears.
Floral and faunal assemblages

Floral record
The floral fossil record from the site (Text- fig. 2 ), consisting of leaf imprints in travertine, pollen, seeds and woods, was originally evaluated by Kneblová (1958a Kneblová ( , b, 1960 and later Kneblová-Vodičková (1961 Based on the all palaeobotanical analyses, the complete absence of beech (Fagus sp.) can be considered a typical character for the above-mentioned Interglacial floral assemblage(-s) from Gánovce. Ložek (1955 Ložek ( , 1958 originally described five mollusc assemblages (A to E) from the site. The oldest assemblage A from the most basal level consists only of Radix balthica, representing a glacial mollusc element with no stratigraphic importance. Another rich molluscan fauna (assemblage D) from the period of travertine sedimentation subsiding shows a considerable decrease in forest elements, while genera of open habitats (such as Pupilla cf. alpicola, Vallonia tenuilabris, and V. pulchella) dominated. However, it indicates an important climate cooling, resembling more climate conditions known today from the Carpathian highlands (800 to 1,500 m), central Sweden and southern Finland, than glacial climate conditions. The youngest assemblage E from the overlying layers is similar to loess taphocoenoses. The composition of this molluscan fauna with Columella columella indicates conditions of cold subarctic steppe to tundra.
Molluscan record
A revision of mollusc finds housed in the Podtatranské Museum in Poprad detected the presence of two Interglacial taxa -Helix pomatia (P-14283; originally determined as Helicigona banatica) and Cepaea vindobonensis (P-14287-14290; originally undetermined) (Text- fig. 3 ). Fossilised shells of all these re-determined terrestrial snails were found in pieces of compact travertine, coming in all likelihood from petrographic association 2, dated to the Eemian Interglacial Stage.
Non-mammalian vertebrate record
The non-mammalian vertebrate fossil record from Gánovce is documented by remains of reptiles and birds. Besides the above-mentioned internal core of a shell (NMRv 21001) of Emys orbicularis sensu lato (see e. g., Štěpánek 1934 , Ullrich and Młynarski 1978 , Fritz 1995 , an unusually well preserved snake skeleton (P-14297) is also now known from the site (Text- fig. 4a -b). It is partly embedded in a firm travertine plate, and consists of skull elements separated from partly articulated vertebral column and ribs. It is determined as Vipera berus (Ivanov and Čerňanský 2017) . Circumstances of the find indicate a possibility of connecting this fossil record with the latest phase of the sedimentation of petrographic association 2 (firm tabular travertine), dated probably to the Eemian Interglacial; however, Early Weichselian (interstadial) climatic conditions cannot be excluded (e.g., Młynarski and Szyndlar 1989) . On the other hand, Emys orbicularis, which is a typical member of warm interglacial assemblages (Böhme 1996) is unambiguously connected with the Eemian sedimentation phase of the travertine mound.
Gánovce bird fossils (feather impressions in compact travertine) are also connected with this Interglacial period. Some impressions have already been determined by Petrbok (1937 Petrbok ( , 1939 as Grus sp. cf. cinerea (an younger synonym of G. grus) (probably specimens NM-Rv 21002a and NM-Rv 21002b), whereas the other is so far referred to Aves gen. et sp. indet. only (P-14292) (Text- fig. 4c -e).
Mammals record
During the re-evaluation of the mammalian fossil record from Gánovce, dental and osteological remains of rodents (beavers), carnivores (felids, hyenids, and ursids), perissodactyls (equids and rhinos), artiodactyls (bovids and cervids), and proboscideans (elephantids) were determined (Text- fig. 5 ).
Rodents are represented in the revised material by fossil remains of at least three individuals of Castor fiber (2 mandible dext. et sin. with incisors and p4 -m3 (OF 6664-6665 and OF 6666-6667) (Text- fig. 5a ), one fragment of left toothless mandible (without a number), and at least six isolated teeth without numbers (incisor fragments, P4 dext., M1 dext., M3 dext., p4 sin., and m3 dext.), probably connected with the record of mandibles), found in a grey layer (pit I, section E-F) in the overlying of travertine (Last Glacial). The material is relatively homogeneous as to size, and fi ts into the variability range of C. fi ber. However, it reaches the upper size limit of recent beavers. From a morphological point of view, the beaver teeth from Gánovce also represent a relatively homogenous sample. The known morphological variability of C. fi ber is relatively wide, and therefore often causes a different taxonomical interpretation. Some authors distinguish a subspecies C. fi ber plicidens on the basis of accessory folds on the enamel (Barisone 2003 , Barisone et al. 2006 . On the other hand, some others consider this character insuffi cient for subspecies separation (Mayhew 1979 , Stefen 2009 , Wessels et al. 2011 , indicating only the stage of abrasion (Mayhew 1979) . The geographic distribution of C. fi ber plicidens is limited only to southern Europe (Italy) and stratigraphically restricted only for the Early Biharian. Fine accessory enamel folds are present in available material from Gánovce only in specimens OF 6666 and OF 6667. Another distinguishing morphological character is the length of striae (folds on inner and outer tooth margin). Some researches (Kretzoi 1977 , Heinrich 1989 consider the distance between tooth base and striae base as indicative for relative age determination. The variability of this character has been demonstrated for homogenous recent populations, and depends mainly on ontogeny stage (Stefen 2009 ). Depéret (1897) described the species C. praefiber from Pliocene deposits of Roussillon in France. This identification was subsequently disputed by various authors (Schreuder 1928 , Van de Weerd 1978 , since the morphological variability of C. fiber is quite wide, and unambiguous morphological criteria for the species distinguishing are missing. C. praefiber is therefore considered a younger synonym of C. fiber. The development of teeth roots in material from Gánovce can be observed only on the isolated M1 dext. Other teeth are rootless. The presence of roots is, however, typical only for individuals older than four year (Stefen 2009 ). The crosssection of preserved incisors corresponds with the incisor cross-sections of C. fiber. Based on the morphological and metric characters, the fossil remains of beavers from Gánovce can be unambiguously attributed to C. fiber, and minor morphological differences from recent populations can be interpreted as intraspecific variability.
The carnivoran guild in the revised material contains fossils of representatives from three families: Felidae, Hyaenidae, and Ursidae. The felid record consists of imprints of five lumbar vertebrae with typical long transverse processes in travertine, belonging to a big felid (NM-Rv 21003), probably a cave lion (Panthera cf. spelaea). Their "preservation" in the consolidated rock indicates rather the petrographic association 2 (compact Eemian travertine) than the petrographic association 3 (crumbling Early Weichselian travertine), although the latter is not fully excluded, since Fejfar (1958) reported fossil remains probably belonging to this big felid from Late Eemian to Late Weichselian deposits.
Hyenids are represented in the Gánovce fossil record by six isolated teeth (2 c dext., p2 dext., p3 sin., 2 p4 sin.) of Crocuta crocuta spelaea (P-14304 -P-14309), maybe from earlier fossil collecting at the site. Light tooth crowns, if preserved entirely, are mainly unworn or only slightly worn, indicating young animals (juveniles to sub-adults; MNI = 2). From morphological and metric viewpoints, the teeth fully correspond with characters and metric ranges determined for cave hyenas from the Last Glacial. This may also be supported by circumstances of the find, when hyenid teeth (unlike felid fossil record) were probably found in unconsolidated sediments situated in the overburden of the Eemian compact travertine, and likely connected with petrographic association 3 (more likely) or maybe 4.
Another Last Glacial carnivore fossil from the site is a right mandible fragment with m1 to m3 (stored in the Podtatranské Museum without a number) assigned to cave bear (Ursus ex gr. spelaeus), probably also found in overlying unconsolidated sediments like hyenid remains (Text- fig. 5b ). Although m2 and m3 measurements (m1 is not preserved completely) are in the lower part of the metric range for these types of cave bear teeth, these are distinctly larger than molars of brown bears. Also from the morphological viewpoint, the found teeth indicate cave bear molars, distinctly differentiated from teeth of brown bears, in spite of the heavy abrasion of their occlusal surface. This abrasion corresponds with the VI th wear stage according to Stiner (1998) , indicating an older prime adult individual. The Gánovce ursid record is also supplemented by finds of two endocasts (see below).
All three taxa of carnivores have already been mentioned by Fejfar (1958) fig. 5d -e), because of their fragmentary preservation or fossilization in compact travertine with no possibility to determine characters on the occlusal surface of teeth or skull. Fejfar (1958) reported three equid taxa (Equus caballus taubachensis, E. caballus germanicus, and Asinus cf. hydruntinus) from the site, which were later revised by Musil (1972) . He determined only a lesser species from Middle Weichselian deposits (E. germanicus) and older horse remains from Interstadial sediments of the Early Weichselian, more similar to equid fossils from Taubach than from Ehringsdorf (E. cf. taubachensis). Revised fossils found in the travertine (upper teeth, mandible fragment, and skull probably of young animals, MNI = 2) could be correlated with these remains that were originally attributed by Musil to horses from the taubachensis-group and dated to the Eemian/Early Weichselian Period -Equus sp. I (cf. taubachensis). On the other hand, an isolated record of adult metatarsal fragment from unconsolidated sediments ("grey mud") could represent a different horse species -Equus sp. II (cf. germanicus). The dental and osteological finds are accompanied by three endocasts, which probably also belong to horses (Equidae gen. et sp. indet.; see below).
The revised fossil record of rhinoceroses outnumbers the equid remains. fig. 5c ) and two fully unerupted cheek teeth (OF 7187) from grey layer of the E-F section in pit I; two fragments of the left mandible -molar part with roots of cheek teeth (P-14314) and posterior part (P-14316); right mandible fragment with m2 -m3 roots (P-14315); two (cervical?) vertebra and two ribs (P-14279) in travertine; and 28 tooth fragments from at least two (prime adult) upper and one (senile) lower cheek teeth (OF unnumbered) from cultural loamy layer of the E-F section in pit I. Thus, at least four fossiliferous horizons with the fossil record of rhinoceroses are known from the site. The geologically oldest fossils (P3 dext., M2 dext., and p3-4 dext.; MNI = 1) come from the bottom grey layers dated to the end of the Saalian Glacial Stage. According to Fejfar (1958) , these remains are exceptionally rare proof of Coelodonta antiquitatis occurrence during the Saalian in the Central European territory. Somewhat younger findings (left maxilla fragment with partly uncovered P2 -M1 and vertebra with ribs; MNI = 1) are situated in the compact travertine, and these may correspond with Eemian (petrographic association 2) or Early Weichselian deposits (petrographic association 3). In the case of the stratigraphically former position, these could be assigned to the Merck's rhinoceros ("Dihoplus" kirchbergensis), mentioned from Gánovce also by Fejfar (1958) in association with Palaeoloxodon antiquus. All remaining revised fossil rhino remains (p2 sin., lower cheek tooth fragment, two fragments of left mandible with teeth, two fragments of toothless left mandible, right mandible fragment with molar roots, and tooth fragments; MNI = 2) probably belong to Coelodonta antiquitatis from the Last Glacial, found in the clayey and loamy layers of the overlying unconsolidated deposits (petrographic association 4).
Other unpreserved findings of rhinoceroses (2 maxilla fragments with teeth) are reported from the site by Schmidt (1980) . Like perissodactyls, the artiodactyls are also represented by two families -Bovidae and Cervidae -in the revised fossil material. The bovid record (MNI = 3) consists only of a left mandible fragment with m1 and m3 (P-14310) in grey compact travertine, and an undetermined fragment of (lower?) jaw with the first two molars (P-unnumbered) in the bonetravertine breccia, accompanied by an endocast (see below). Although Ďurišová assigned the toothed left mandible fragment (P-14310) preliminarily to Bos primigenius in unpublished inventory cards of the Podtatranské Museum in Poprad from 1992, the preservation stage of this fossil find (badly damaged, but not very worn teeth, partly covered by the travertine) does not allow a more exact determination. Since the aurochs was not the only large bovid in Central Europe during the Late Pleistocene (another was Bison priscus), the fossil remain is classified only as Bovidae gen. et sp. indet. (or Bos primigenius seu Bison priscus resp., previously also reported by Fejfar (1958) from the site) at the current stage of the revisory study. The same conclusion can be drawn for the unnumbered toothed jaw fragment.
The cervid record is better preserved, and enables determination of at least two taxa -Alces alces and Cervidae gen. et sp. indet. The presence of elk at the site was confirmed by the dental record of probably two young adult animals, although the possibility that these dental remains are from only one individual cannot be fully excluded. However, the left maxilla fragment with M1 to M3 and P4 alveolus (P-14303) in travertine (Text- fig. 5f ) was found in 1898, whereas the unnumbered right tooth row (P4 -M3 dext.) in travertine was labelled in 1906. The upper cheek teeth are larger than the same teeth of Cervus cervus, and morphologically different from P4 and upper molars of Megaloceros giganteus, especially in the occlusal pattern of P4 and M3, fully corresponding to the morphology of modern European Alces alces. Fejfar (1958) reports the elk fossils from the assemblage C found in the compact travertine from the Eemian Interglacial (petrographic association 2), which could also indicate the stratigraphic position of revised dental remains. Although recent elk populations typically inhabit boreal and temperate broadleaf-mixed forests of the Northern Hemisphere in temperate to subarctic climates, the occurrence of these were recorded also further south, in Georgia, Iran, and Turkey in the past. The fossil remains of elks in Slovakia are also known from Late Eemian to Early Weichselian deposits of the travertine mound near Bojnice (Bojnice III Neanderthal site). The rest of the cervid fossils (antler fragment in travertine (P-14280) and unnumbered, longitudinally split left mandible fragment with deciduous (dp3 and dp4?) and permanent (molar) dentition in travertine) belonged probably to a cervid smaller than elk and so far are determined only as Cervidae gen. et sp. indet. Their connection with the hard grey travertine can indicate the age of these fossils and the possible classification to some of thermophilous cervid species.
A significant part of the large herbivorous mammal remains from the Gánovce site belongs to fossil elephantids. Nonetheless, they have not been studied in detail. The majority of elephantid bones and teeth were collected at the end of 19 th and the beginning of 20 th century, so unfortunately there is no precise taphonomic record. According to the brief report by Fejfar (1958) , two elephantid species were determined. The remains of Palaeoloxodon antiquus have been found in the mammalian faunal assemblage C, and Mammuthus primigenius fossils are known from mammalian faunal assemblages B, D, and E, but without any specific data about the fossil material. Therefore, examination of the lithology (literature data) and the subsequent correlation of a colour, as well as the preservation character of the studied remains were necessary. Several postcranial elements, mainly limb bones, were excavated from various travertine horizons. White to grey bones are damaged on the surface, possibly with gnawing marks in several samples. Some cracks indicate that bones were fractured before the fossilization process. Fossil remains were previously determined by A. Ďurišová in 1992 (unpublished inventory cards of the Podtatranské Museum in Poprad). Methods of measurements and indices (LF -lamellar frequency, HIhypsodonty index) calculation of teeth follow Lister (1996) .
The larger quantity of proboscidean finds belongs to the straight-tusked elephant (Palaeoloxodon antiquus). These consist of a palate fragment with M3 dext. et sin. (P-14281; Text- fig. 5h ), a proximal fragment of a right humerus (P-14300), a left humerus fragment (P-14278), a right femur (P-14277), a distal fragment of left tibia (P-14276), and two fragments of undetermined long bones (P-14298 and P-14299), originally attributed to a rhinoceros on labels from the 19 th /20 th centuries. All elephant fossils (apart from undetermined fragments) are situated in blocks of compact travertine, indicating the second petrographic association from the (Late) Eemian Interglacial (MIS 5e). A badly preserved palate (P-14281) with both damaged M3 in situ and isolated, not complete m3 most probably belongs to the same individual. Unfortunately, this lower tooth has been lost and is known only from the publications by Vlček (1953 Vlček ( , 1969 . Except for the relatively narrow crown -70 mm (therefore (P-14281). 50 mm scale is for a-c, 100 mm scale is for d-h. it has an unusually high value of HI for m3) and not well marked loxodont patterns, these teeth are morphometrically comparable to the dentition from German Eemian sites Taubach and Burgtona (Guenther 1977 (Guenther , 1978 . Also the teeth from Slovakian localities Šaľa, Malé Leváre (Ďurišová 1981, 1984) and Okoč (unpublished) are similar to this m3, but these were collected from poorly dated fluvial sediments.
The remaining proboscidean fossils (molar fragment (m1?; P-14301), m2 sin. (P-14312), m3 dext. (P-14313), tusk fragment (P-14317), and right humerus (P-14282)) are attributed to mammoths (Mammuthus sp. and M. primigenius) . A longitudinally broken anterior part of a tooth, probably m1 (P-14301) of a mammoth is deeply embedded in a greyish brown travertine. It was obviously collected from the bottom of a compact stratified travertine horizon dated to the boundary of the Saalian and the Eemian cold phase (MIS 6-5e). Although incomplete preserved, according to the low LF (7.52) this tooth is rather more primitive than m1 of M. primigenius from LGM Moravian site Předmostí (Musil 1968) . It is similar to those from the locality Ehringsdorf (MIS 5?) (Guenther 1975) , and to the teeth assigned to re-evaluated, but still problematic species M. intermedius, characteristic for the end of the Middle Pleistocene (Labe and Guérin 2005) . This tooth fragment was originally determined as Elephas primigenius (old museum label dated to 1903), but in the museum catalogue (Bekessová 2009 ) it was erroneously referred to P. antiquus. This incomplete molar is tentatively determined as Mammuthus sp. now. Fragmentary, but well preserved m2 (P-14312) of M. primigenius has a slightly reddish colour, but it was certainly not found in travertine (Text-fig. 5g ). The sediment samples preserved between the lamellas suggest that tooth was found in the overlaying clay soil layer, dated most plausibly to the Weichselian (MIS 5a-4), and thus presumably belongs to the mammalian assemblage E (cold open landscape mammals). According to the LF (8.80) and quite elevate HI (1.79), this m2 is more progressive than those from Ehringsdorf (Guenther 1975) , and corresponds to teeth from Předmostí (Musil 1968) . On the base of the dental material in mammalian assemblage D, the occurrence of M. primigenius is not confirmed. However, regarding several undetermined bone fragments, its presence cannot be ruled out. Incomplete and damaged m3 (P-14313) of M. primigenius was most probably collected from the upper loess layer dated to the late part of the Last Glacial. Its precise assignation to mammalian fauna E or F is uncertain. However, the poor state of preservation (entirely different than m2 P-14312) most likely indicates the younger mammalian fauna F. Advanced morphometry of this lower tooth corresponds to M. primigenius teeth of the Last Glacial Maximum. Also the right humerus, presumably assigned to M. primigenius, was found in an unspecified Weichselian layer. The bone is damaged on the surface, with marks of taphonomic agents -the lateral epicondyle is bitten off and the bone head was probably gnawed by hyenas.
Although the number of taxonomically significant teeth from the Gánovce site is relatively small, they provide important data to the discussion about the Late Pleistocene proboscidean biostratigraphy and evolution. Most probably all fossil material of Palaeoloxodon antiquus has been found in travertine of Late Eemian age. Less frequent mammoth remains were excavated from sediments both before and after this phase. Thus, coexistence of straighttusked elephants and mammoths at this site is not proven. Only one fragmentary tooth of mammoth (Mammuthus sp.) was preserved in travertine (Saalian/Eemian boundary), two more incomplete molars of M. primigenius were collected from different Last Glacial sediments. A major turnover in European woolly mammoth evolution occurred earlier, but knowledge concerning the taxonomy of pre-and post-Eemian mammoth populations is still incomplete. These preliminary results require further research, together with the complete re-examination of all proboscidean postcranial elements.
Hominine record
Apart from the important fossil record of Late Pleistocene mammalian assemblages (Fejfar 1958 , Musil 1972 , Schmidt 1980 , a travertine cranial endocast (originally found by gypsy stonemason Koloman Koki and saved by J. Petrbok in 1926, and later determined by E. Vlček), and the long bone casts of Homo neanderthalensis are among the most valuable fossil finds at the site. Originally, these were found in a top position of the compact travertine (Vlček 1995) , with date about 105,000 years BP (Jäger 1989) . Whereas travertine casts of gracile long bones (left radius and fibula) come from an non-adult or gracile adult individual, the endocast probably belonged to an adult female. The cranial capacity reaches approximately 1,320 cm 3 . From the lateral view, the endocast is markedly low, with a receding forehead and rounded occiput, with typical Neanderthal's occipital bun. Imprints of gyri and dural venous sinuses, and fragments of some skull bones (temporal, parietal, and frontal ones) are also visible on the endocast surface (Thurzo 1998) .
Mammalian endocasts
During the revisory research, other mammalian endocasts have also been revised, originally probably collected at the site by J. Petrbok in 1926. Overall, eight endocasts and their fragments have been distinguished among re-studied Gánovce fossils (Text- fig. 6 ). Most found endocasts are preliminarily assigned to horses (Equidae gen. et sp. indet.), represented by three almost entirely preserved endocranial casts, with well-preserved brain surface structures and adjacent soft tissues (NM-Rv 21006, NM-Rv 21007, NMRv 21008). Another ungulate endocast in all likelihood belongs to a big bovid (Bovidae gen. et sp. indet., NM-Rv 21009). It is not as well preserved as the horse endocasts, but basic morphology and shape indicate its preliminary bovid affinity. The carnivore endocast record consists of two, so far most-examined fossils that are determined as endocasts of spelaeoid bears (NM-R 604, NM-Rv 21010), and prepared for more detailed analysis with implications for ursid taxonomy. The remaining two endocranial remains (NM-Rv 21011, NM-Rv 21012) are undetermined endocasts of large mammals in travertine, probably belonging to an ungulate. Based on their fossilisation, all rediscovered endocasts were found in deposits older than the unconsolidated overlying Last Glacial sediments, and are most probably connected with the forming of petrographic association 2 (Eemian) or 3 respectively (Early Weichselian, lesser probable).
The endocast record from the site is still supplemented by a soft tissue cast (medulla oblongata?) of a large mammal.
Biostratigraphic and Palaeoecological implications
Based on petrographic and palaeontological data from previous researches of the site (Štěpánek 1934 , Ložek 1955 , Fejfar 1958 , Kukla 1958 , Prošek 1958 , Kneblová 1958b , 1960 , Vlček 1969 , Musil 1972 , Horáček and Sánchez Marco 1984 in connection with the revised fossil findings (in bold), the following stratigraphic and palaeoecological scheme can be summarized (Tab. 1):
1) Late Saalian Glacial Stage (MIS 6?)
The oldest horizon consists of underlying layers of grey travertine sands, marls and clays affected by cryoturbation with fossil elements indicating an open landscape (steppe to tundra environment) with the cold climate.
Palaeobotanical record: Pinus sp., Artemisia sp., Helianthemum sp., Ephedra sp., Cyperaceae indet., Poaceae indet., Chenopodiaceae indet., Silenaceae indet., Ranunculaceae indet., Daucaceae indet., and Asteraceae indet.
Molluscan record from this sequence of the travertine mound formation document a cooler climate, in comparison to the interglacial maximum, and probably represents a Weichselian period before the LGM. The fairly monotonous occurrence of micromammals in asseblages D and E is probably a result of either the inorganic origin of their accumulation (by exhalations) or the activity of raptors (predators). Mammalian taxa of both these assemblages indicate an open landscape with sporadic occurrence of open forest surrounding the site. The occurrence of beavers is also interesting. These are semiaquatic animals, inhabiting larger water sources with welldeveloped bank woods that form an important component of their food.
4) "Late" Weichselian (MIS 2)
This phase of the travertine mound formation consists of Last Glacial sediments (soil, loess layer, stony-sandy clay) with fragments of travertine. Found remains of cold steppe to tundra mammalian, and molluscan species indicate subarctic climatic and environmental conditions of LGM. No floral fossils are known from this horizon.
Molluscan 
5) Holocene (MIS 1)
The youngest horizon is formed by Holocene soils, with archaeological artefacts from the Neolithic up to the Slavic Period. It covers the travertine heap, where remnants of medieval fortification were once situated. According to data from the period before the travertine exploitation, the Gánovce mound was fortified by ramparts. The climatic and environmental conditions were similar to congruent with present-day ones.
Conclusion
During the revisory research of the fossil record from the Neanderthal site of Gánovce-Hrádok, single floral and animal assemblages were once again studied and evaluated from biostratigraphic and palaeoenvironmental points of view. Moreover, the occurrence of at least two species of land snails (Cepaea vindobonensis and Helix pomatia) and approximately 20 taxa of vertebrates (Emys orbicularis s. l., Vipera berus, cf. Grus cinerea, Aves gen. et sp. indet., Castor fiber, Panthera cf. spelaea, Crocuta crocuta spelaea, Ursus ex gr. spelaeus, Equus sp. I (cf. taubachensis), Equus sp. II (cf. germanicus), Equidae gen. et sp. indet., cf. "Dihoplus" kirchbergensis, Coelodonta antiquitatis, Bos primigenius seu Bison priscus, Bovidae gen. et sp. indet., Alces alces, Cervidae gen. et sp. indet., Palaeoloxodon antiquus, Mammuthus sp., and M. primigenius) was confirmed in museum collections, attended by restudy of eight mammalian endocasts. These are preliminarily assigned to ursids, horses and bovids.
The research also confirmed the previous stratigraphic division of the travertine mound into five horizons on the basis of different petrological and palaeontological contents, mirroring climatic and palaeoenvironmental changes from the Saalian termination through the Eemian Interglacial, and the Weichselian Glacial up to the Holocene.
A more exact determination of some species and the exact position of vertebrate assemblage D are still open, needing a more detailed study and comparison with close relative forms and data from the same periods for specification of such information.
